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THE FLYING TIGER LINE, INC. - GRAND ISLAND, NEBRASKA, AUGUST 21, 1952
The Accident

A C-h6F aircraft, N 67983, owned and operated by The Flying Tiger lLine,
Inc., made an emergency landing with the landing gear retracted in a field 1
about 3/ of a mile scuthwest of the Grand Island, Nebraska pirport at 1738~
on August 21, 1952. Both pilots, the only occupants, were uninjured. The
aircraft was substantially damaged.

History of the Flight

This was a scheduled cargo flight designated as No. 165. It originated
at New York, New York, and had as i1ts destination Burbank, Californra. This
segment of the flight extended between Chicago, Illinois, and Denver, Colorado
with a planned refueling stop at CGrand Island, Nebraska. Captain R. G. Clark
and Copilot C. E. Burke comprised the crew. Departure from Chicago was at
1325, and the flight was routine in all respects to Grand Island where a
landing was made at 164L5.

At Grand Island the aircraft's cargo was not changed; however, fuel was
added which brought the gross weight of the aircraft to 47,089 pounds, 911
pounds less than the certificated maximum allowable gross weight. The load
was properly distributed with respect to the center of gravity of the aircraft.
Prior to departure, a VFR (Visual Flight Rules) flaght plan which designated
the destination as Denver, Colorado, was filed waith Air Route Traffic Control.
The estimated elapsed time was two hours, with three hours and 30 minutes of
fuel aboard.

At 1727, after completing the cockpit check list and normal engine run-up,
the aircraft took off from Runway 3. Captain Clark occupied the left pilot's
gseat and the copilot was seated on the right side. After takeoff, a left
clumbing turn was made to an indicated altitude of 2,900 (the elevation of the
Grand Island Airport is 1,846 feet above MSL). Captain Clark stated that after
the turn was completed and in the vicimity of the range station (located 1-7/10
mles north of the airport on a bearing of 345 degrees) he fully retarded the
throttle and propeller control of the right engine and called for the single-
engine check liast., At this time he told the copilot not to shut the fuel off
or pull the firewall shut-off valve ocut. At the same time he alsg ,requested
the copilot to call the (rand Island commumcations radio statlong/ and advise

]_./ A11 times referred to herein are Central Standard and based on the
2i-hour clock.

2/ There was no Control Tower in operation.
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that he intended to return and make a single-engine landing on Runway 3.
The captain testified that he actrally intended only to make a approach.
The copilot then read the single-engine check list, and the aircraft was
trimmed for single-engine flight. The captain then feathered the right
propeller. The air speed at that time was approximately 140 miles per.
hour and the left engine was operating at L2" of Hg. and 2400 RPM.

The aircraft was turned toward the airpori{ with the intention of making
a close~-in pattern. During this turn, the air speed decreased to 120 miles
per hour and the altitude to approximately 600 feet above the ground. Power
on the left engine was then advanced to Ll)" and 2550 RPM Meto power (maxi-
mum continucus). With the aireraft still losing altatude at a rate of
approxamately 200 feet per minute and with the air speed approximately 120
miles per hour, the captain placed the throitle and propelier control of
the left engine to the fully advanced position. Maximum manifold pressure
obtained was 47" and 2750 RPM. By thas tame the air speed had dropped to
nearly 105 miles per hour and the altitude was about 300 feet above the
terrain. From the time of feathering, the aircraft lost altitude at a rate
varying between 200 and 500 feet per mimute. The captain then ordered the
copilet to unfeather the right propeiler; all effortes by the copilot to do
this were unsuccessful. When about 1/2 mile west of the airport and approx-
wmately 200 feel above the ground, the captain began a left turn toward the
runway. During this turn, with the landing gear and flaps im the retracted
position and the air speed between 80-85 miles per hour, he felt the air-
craft buffet."” Unable to complete the turn, the aircraft was landed
straight ahead in a2 cornfield approximately L,620 feet southwest of the
airport. The aircraft skidded approximastely 850 feet on a heading of 135
degrees, and turned 100 degrees to the left just before coming to a stop.
A1l electrical switches were then shut off, and the ecrew evacuated through
their respective windows. No one was injured; however, the aircraft
sustained major damage.

At the time of the accident, the local weather was scattered clouds
20,000 feet, visibility 15 miles, temperature 78, dewpcint L8, and wind
east-northeast 16 miles per hour, baromeitric pressure 20.08.

Investigation

Investigation revezled that damage to the aireraft was confined largely
to the bottom of the fuselage, engine nacelles; and the propeller blades;
minor damage cccurred to portions of the empennage and the wings.

Both landing gear wheel doors of the left nacelle were torn off and the
engine cowl was distorted. The right nacelle was badly damaged forward of
Station 88 (nmear the firewall); the right engine was torn from the nacelle
at this point and was found lodged at the fuselage. The landing gear was
fully retracted and was not damaged.

There was no evidence of any structural failure of any portions of the
aircraft pricr o impact.

The lefi engine sustained no visible damags; howesver, the tachometer
generator and the hydraulic pwnp were broken from their respective mounts.
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A disassembly and inspection of both engines showed these engines capable of
functionmng in a normal manner.

All blades of the left propeller were twisted and bent. ¢ne blade of
the left propeller was broken off at the hub; the remaining two blades were
badly damaged. Examination of the right propeller dome disclosed a consider-
able amount of o1l at the rear of tne piston and none at i1ts front (normal
for a fully feathered position)., This indicated that the propeller had been
feathered but that unfeathering had not been started. The propeller blades
were found i1n the fully feathered position. The feathering system of the
right propeller was subsequently bench checked and with the exception of the
wviring in the vacanity of the junction box at Station 88 which was destroyed
at 1mpact, 1t was found capable of nermal operation. No evidence was found
which would explain why this propeller would not unfeather.

The aircraft’s maintenance records were reviewed and these indicated
that normal inspections and maintenance had been performed. A1l airworthi-
ness directives had been complied with.

According to the captain, the feathering mechanism of both propellers
was checked at Chicago as a part of the before take-off check, and both
systems functioned in a normal manner; a similar check was not made before
departing Grand Island. He also sald that he decided, before leaving Chicago,
to practice a simulated single-engine approach to the Grand TIsland sirport;
however, he did not advise the copilot of his intentaon. Prior to dsparting
Erand Isl§.nd he d1d not determine the density altitude. (It was approximately
000 feet).

Both engines functioned in a normal manner during the engine run-up check
prior to taking off at Grand Island, and there was no indication during the
subsequent flight of any malfunctioning. One hundred octane fuel was used
throughout the flight at Grand Island.

The aircraft did mot sppear to be sluggish on the take-off and climb oub.
During the single engine portion of the flaght, the left enginetls manifold
pressure gauge and tachometer (the only available instruments which indicate
power being developed) registered normally for respective power settings. The
captain said that the indicated air speed was 140 miles per hour when the
nght propeller was feathered and that the left engine was operating at L2
of Hg. and 2400 RPM. During the feathering operation, a left turn was exe-
cated and in this turn the air speed decreased from 1h0 to 120 miles per hour
and LOO feet in altitude was lost. Meto power (maximum contirmous, Ll of Hg.
and 2550 EPM) was then applied but the aircraft contimued to lose air speed
and altitude. Nearing 300 feet above the ground with the air speed then
about 105 mles per hour, full power was applied, and at that time the co-
pilot was requested to unfeather the right propeller. The captain also said
that with the exception of the short time during the initial left turm, the
attitude of the aircraft was either one of level flaght or slightly nose hagh.
Referring to his inability to unfeather the right propeller, the copilot said:
'T had gone down the unfeathering check list but did not have time to finish
it as we were losing altitude and I was trying to get the right engire un-
feathered. T tried repeatedly to unfeather the right engine with no results.?
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A review of the companytls iraining procedures and methods revealed that
the majority of pilot flight training consisted of "en route” training. All
pilots are initially employed as copilots and as such are giaven both ground
school and flight qualification training before assignment on scheduled
flaghts. When up=graded to captains, all prilots attend ground school where
they are tanght familiarization of the aireraft to be flown and its compo-
nents. Following this study, pilots receive comprehensive flight training
in the same type arrcraft and upon 1ts completion, a final examination in
the form of a captaint's acceptance and route check is given. According to
the company's flight manual, both copilots and captains are requared to take
two hours of trainming each month in a Link Trainer besides one hour of actual
or simulated instrument practice during each scheduled flight. It is also
customary for pileots to maintain proficiency by practicing for approximately
15 minutes of each flight any flight maneuvers considered necessary. Captain
Clark, in anticipation of an impending six months check, was practicing when
the accident occurred.

Prior to the accident, no instructions had been issued piloits prohibiting
the feathering of a propeller during simulated single-engine practice; however,
subsequent to the accident the company i1ssued a bulletin to all pilots prohi-
biting the feathering of a propeller during such a maneuver unless a check
pilot was aboard and then only after a minimum altitude of LOOQ feet above the
ground was reached.

As a result of this accident, Captain Clark was, on September 1, placed
on copilot status and at his request was transferred to the Pacific Invision
as copilot of DC-h equipment on November &, 1952. Upon completing some addi-
tional domestic C-L6 copilot time and successfully accomplishing a pilot check
flight he may be returned to captain status on C-146 equipment.

As a part of the investigation of this accadent, several C-L6 pilots tes-
tified that the C-L6F when loaded to 48,000 pounds had marginal smg1e37ngine
performance. Also, even when flying at a density altitude below 7,600 feet
under these conditions the aircraft would not always maintaan altitude. This
was true, they said, even when the engine instruments indicated that full
power was being developed by the good engine. These witnesses said that when
the aircraft was loaded to 48,000 pounds (maximum allowable gross weight) a
very high degree of pilot proficiency was needed due to the marginal single-
engine performance and the lack of an allowable margin of safety for pilot
error.

According to the en route performance chart contained in the company's
Airplane Manual, the aircraft should have been capable of the following per-
formance: At a density altitude of approximately LOOO feet, one engine oper-
ating at Meto power, theopropeller of the other engine feathered, gear and
flaps up, cowl flaps 20~ open, weight 47,089, indicated air speed 130 miles
per hour, the aircraft should climb at a rate of approxamately 175 feet per

3/ The company claimed that the C-L6 aireraft in the en route climb con-
faguration, Meto power, and loaded to 48,000 pounds, would climb at a low rate
on a single engine at a density altitude of 7,600 feet. To create a safety
margin, the company ordered that when necessary to take off at a density
altitude above 7,600 feet, the load must be decreased by 200 pounds for each
additional 100 feet above this altitude.
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minutes This awrcraft, in the same configuration, should climb at a rate of
110 feet per minute under the exasting temperature of 78° F.

Analzgls

In considering the facts and conditions surrounding this accident, the
failure of the captain to check the density altitude prior to take-off can
certainly be questioned, since this omission prevented him from knowing what
sungle-engine performance could be expected. He further displayed poor judg-
ment 1n actually feathering the propeller at such a low altitude and with the
arrcraft loaded nearly to its allowable gross weight. Although the company
had not 1ssued instructions prohibiting the actual feathering of a propeller
during samulated single=engine flight, 1t had every reason to believe that a
qual1fied prlot would not have done so under the existing conditions. The
accepted and safer procedure i1s to reduce power to the near zero thrust con-
dition. Then, in the event it 1s needed, power is immediately available.

The captain was also aware that wirth a C-L6 arrcraft loaded to 47,089
pounds, gear and flaps up and flying on a single-engine, 1t 1s diffacult to
maintain level flight at an air speed appreciably below 130 miles per hour
and w1th less than Meto power being developed by the engine being used. In
this case, the aircraft had an air speed of 140 miles per hour at the begin-
ning of the feathering operation and initial left turn, and when Meto power
was not applied, crucial air speed and altitude were lost. With the air
speed nearing 120 miles per hour and with the aircraft still losing altitude
at an agppreciable rate, it is doubtful if even the immediate application of
take-off power would have prevented a continuing loss of altitude. Also, no
effort to make available the maxxmum power by unfeathering the right propel-
ler was made until the aircraft had descended to an altitude of approximately
300 feet above the ground. At this low aliitude ard waith the aricraft descend-
ing rapadly, it is doubtful 1f there would have been sufficient tame to com-
pletely unfeather before contacting the ground. The copalot stated that he
used the proper technique attempting to unfeather this propeller; however, the
propeller, upon examination, was found te still be in the fully feathered

position.

The captain said that perhaps the left engine was not delivering the
amount of power commensurate with the engine instrument indications after
the right engine's propeller was feathered. Although this cammot be accu-
rately checked, 1t was established that the left engine was functioning nor-
mally immediately prior to the feathering and that i1t ran smoothly until power
was reduced for landing. It is therefore unreasonable to assume that there was

any appreciable deterioration in power from this engine.

Findangs
On the basis of all available evidence the Board finds that:
1. The aircraft, the crew and the carrier were properly certificated.
2. Weather was not considered a factor in this accident.

3. At the time of take-off from Grand Island, the aircraft weighed
47,089 pounds, 911 pounds below the maximum allowable gross weight.
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k. Prior to departing Grand Island, the captain did not determine the
density altitude.

S. The captain decided to simulate a single engine approach to the
Grand Island Airpert.

6. The right propeller was feathered at an indicated air speed of 140
miles per hour and an indicated altitude of 2,900 feet, which is approximately
1,000 feet above the terrain.

7. Meto power was not applied to the left engine until the air speed
had dropped to 120 miles per hour, and no attempt was made to put the right
engine into operation until the air speed was down to approximately 105 miles
per hour and the altitude of the aircraft sbout 300 feet above the ground.

8. Turing the period of singleeengine operation, the air speed decreased
from 140 mles per hour to 80-85 miles per hour.

9. After unsuccessful attempts were made to place the right engine in
operation, the aircraft was landed in a comm field with the landing gear and
flaps in a fully retracted position.

Probable Cause

The Board determines that the probable cause of this accident was the
captain's action, under the existing conditions, in voluntarily committing
the flight to single-engine operation, and subsequent poor judgment and
technique while attempting to effect recovery.

BY THE CIVIL AERONAUTICS BOARD:
/s/ OSWALD RYAN

/s/ 3J0SH LEE

/8/ JOSEPH P. ADAMS

/s/ CHAN GURNEY




STPPLEMENTAL DATA

Investigation and Eearang

The Civil Aercnautics Board received notification of the accident at
2000, pugust 2L, 1952, from the Civil Aeronautics Administration Communica-
tions station et Kansas City, Missouri. An investigation was immediately
initiated under the provisiens of Section 702 {2) (2) of the Civil Aero-
rautics Act of 1938, as amended. A specizl investigation was ordered by
the Board and was held September 11, 16 and 22, 1952, at Kansas City,
Kansas; Denver, Colorade, and Santa Monica, California, respectively.

Air Carrier

The Flying Tiger Line, Inc., is a scheduled air carrier incorporated
in the state of Melaware with its principal business office at Burbank,
California. It opsrated under a currently effective certificate of publiec
convenience and necessity issued by the Civil Aeronautics Board and an air
carrier operating certificate issued by the Civil Aeronautics Administration.
These certificates authorize the company to transport cargo by air over
mmerous routes within the continental limits of the United States including
the route involved.

Flight Personnel

Captain R. G. Clark, age 3k, held a currently effective airline trans-
port pilot rating with an appropraate rating for the subject asircraft. BHe
had been employed by The Flying Tiger Line since 1951. He had a total of
approximately L4800 hours flying time of which 74O hours had been in C-hb6
type aircraft. He had received his last instrument and equipment check on
Jamary 23, 1952. He had passed his last CAA physical examination on
Aprd 7, 1952.

Copilot C. E. Burke, age 30, was employed by The Flying Tiger Line on
June 18, 1952, He held a currently effective airline transport pilot rating.
He had a total of 2700 hours flying time of which 125 hours were in C=L6 type
aireraft. He had passed his last CAA physical examination on June 17, 1952,

The Aireraft

N 67983, a Curtiss-Wright C-L6F aircraft, was manufactured September 23,
1943, and had a total of 3908 flying hours. It was equipped with two Pratt
and Whitney R-2800-75 engines. The left e gine had a total of LO7 hours
since overhaul and the raght engine had a total of 197 hours since overhaul.
The engines were equipped with Hamilton Standard Hydromatic propellers,
model 23ESO-L473, with 64914-6 blades - modified ¢lipped iype.



